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I. INTRODUCTION 
Tnis paper describes an experiment in non-trivial automated 

resource snaring between dissimilar systems. The goal of tne 
experiment was to interface the MUDDLE system at MET-DIS (uost 
70.7 to tae MACSYMA system at MIT-Matilas ‘(Host 198.), in suca a 
manner taat the MUDDLE-user at MIT-DIS is not required to know 
anytaing auout the ARPAWET, Mathlao, or even MACSYMA. In £Eact, 
the user necd not be aware that part of tne computation is 
formed by MACSY!IA on tho Mathnlab computer. 

Tunis experiment differs fron tac MATHLAD-UCSL/OLS experiment 
(ref. MWG/RTC 525, NIC 17161 “HIP MATH LAD Mects UCSB-OLS" sy 
Parrìisn anu Pickens) în several important respects. First, tne 


se of tuc remote network resource is completely automated. Tie 


— 


human user does nothing more than use a function in MUDDLE sucii 
as "TNTcGRATE" wnicn requires tne rêmote MACSY:IA resource for 
computation. The program performs all tae required tasks of 
comecting to HMatilab, log in, and using HACSYHA, (In the UCSB- 
OLS experiment, the user had to manually connect to Mathlau, 
login, use MACSYMA, type the input in a form Suitable for 


Matnlab, start a retrieval job at LCSD to retrieve tne "saveu' 
Få 
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results, and finally submit the results to a local program). 
Seconu, tac use of the remote resource is combletely intecrated 
into tae local HUDDLE system. The user can specify tne 
computations in a form tiat MUDDLE understands, The. resource- 
Sharing program (wnose existence the user need not be aware of) 
does tne translation from tne MUDDLE "prefix" form to tie MACSYMA 
"infix" form on input, and vice-versa on output. This ability 
allows tne MACSYMA resources to be completely integrated into 
MUDDLE to tae extent tnat parts of tie same computation can »e 


performed Wy MACSYMA and others by MUDDLE, 


II. Til MACSYNMA AND MUDDLE RESOURCUS 
Before proceeding to describe the resource sharing facility 
a description of tne two resources, MACSYMA and MUDDLE 


order, Tue HACSY IA system at Matnlab is a powerful resource for 
Y 


symbolic manipulation of algebraic functions. It can, among 


other taings, perform symbolic integration and differentiation, 
« 


expand series, perform Laplace and inverse-Laplace transforms, 


solve cquations and systems of 


equations, and simplify rational 
functions. (A description of MACSYMA's capabilities is given in 
"The MACSYMA Users' Manual" available from the MIT-Hathlab group. 
at Project: MAC). 

Tae MUDDLE system provides a general-purpose environment 
suitausle for automatic programming, grapuics, data management, 
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represents a powerful extension of tne list processing language 
LISP in tne area of data types such as strings, vectors, uniform 
vectors, and user definable types. (MUDDLE is described in SOME 
detail in "Tae AUDDLE Primer" (SYS.11.01) by Greg Pfister, 
available from the Programming Technology Division at Project 
MAC). 

Muddle has extensive grapnical and numerical computation 
facilities. The user can display grapas on ARDS and INLAC type 
consoles, and on the Evans and Sutherland ([&S) display system. 
The MUDDLE console graphics provide a facility to view grapnical 
representation of functions with overlay capability and autonatic 
scaling tnat can be controlled by tne user. The E&S provides the 
user wita a versatile tool for studying the dynamic 
characteristics of graphs, curved surfaces, and other three- 
dimensional objects. The combination of MACSYMA, MUDDLE, anu the 
E&S graphics capabilities represents a very powerful resource for 
problem solving that is integrated and made easily usable by the 


resource sharing facility. 


III, The AUTOHATED RESOURCE-SIARING FACILITY 
dL AU ed rs 


The resource-sharing facility described nerein uses the most 
easily accessible communication path to MACSYIA, the TELNI 
connection to the logger service on socket 1. No modifications 
were made to MACSYMA, nor were any special programs createu on 


tne Matulab computer. The entire task of resource shari 


br 


performed by programs in MUDDLE, Let us say on tne outset that 
we are not advocating tnis mode of usage for automated resource 
sharing. A resource-sharing protocol that allows convenicnt use 
of remote resources via programs is far more reliable and 
efficient way, but that requires work on part of server sites. 
The existing protocols and systems FTP, RJE, RSLXEC, and the 
Datacomputer cater tc a limited subset of easily managed 
resources. We register here our desire for uniformity (whicn 
alas is lacking) in the current systems, and work along the 
direction of gencral-purpose resource sharing. In the absence of 
a general resource-sharing protocol and a MACSY:A server to go 
along with it at Matnlab, the TELNET connection is tne best a 
user can uc. 

The resource snaring facility comprises of severa 
inagependent but integrated parts. These are: 
1) Connecting to Mathlab, login, and invoking MACSYMA, 
2) Conversion of Muddlo's prefix to MACSYMA's infix form. 

« 

3) Generation of MACSYIA input. 
4) Interpreting MACSYNA'Ss results including errors and comments. 
5) HACSYMA infix to MUDDLE prefix conversion. 
6) Plotting graphs for the functions 


7) Allowing human intervention if desired, 


8) Disconnect from HACSYMA. 
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The user (assuming that no has loaded the necessary programs 
in MUDDLE) to integrate the function "3*X" has to only type: 
INTEGRATE '<* sk 3>>5 
where '5' represents the ASCII character <ESC> (or <ALT-!i0Du>), 
HUPDLG will tnen return the following result: 
</ <* 3 <A SÅ 2>> 2> 
Alternately, if the user wishes to use infix form, he can type: 
<INTEGRATEL "3*X">S g 
and the corresponding answer returned by MUDDLE would be 


"3*XA2/2" 


Tne following sequence of events takes pL&ce when integrate 
(or any otner function that uses MACSYMA) is used. If the user 
isn't already communicating witan a MACSYNA (tne program keeps 
track of tne connection), a connection is established to MIT- 
Mathlab, tne user is logged in (automatically by program, using 
the user's identification), and a MACSY1A is initiated. A prefix 
to infix conversion is performed and the following input is sent 
to MACS YMA (using the above example): 

STRING (INTEGRATE (3*X,N))? 

The program then interprets MACSYNA's output recognizing 
error responses and comments and extracts the result if no error 
is encountered. Tne result which is in infix form is then 
converted to the prefix form which is returned by the MUDDLe 


zunctlon Loibs.ulll. 


The INTEGRATE functien takes an optional argument, 


tne 


variable with respect to whicn the integration is to be 


performed. The syntax for the function is: 


<INTEGRATE €EXPR> ["<VAR>"] > 


where EXPR is any expession of the type ST 
Tne optional argument (in square brackets 
type STRING (enclosed by double-guotes). 
functions is: 

<SINMDLITY «LAPR>> 


<DIFF <€EXPR> ["mVAR»" VETT! 


RING 


or QUOTED 


VAR must be 
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FORM a 


of tne 


The syntax of other 


JE5> " 


> 


<EXPAND <EXPR> ["€MAXPOSLX>" "SMAXNEGEM®" ] > 


where TIMES is the number of times the LX 


differentiated and MAZXPOSEX and MAXKUHEGEX control the 


positive and negative integer exponent to 
The default value for VAR is "X", for time 
MAXPOSLX and HAANUEGEX is "6" cach, 


Tne user can use the result returned 


computations, including drawing a grapn. 


<GRAPH <DIFF ‘<A X 3>> X ~ 


to MUDDLL will draw the graph "Y = 3*XA2" 


R is to be 


be used 


s is 


by MUDDLE 


1 


in e> 
vig Få and 
in 


maximum 


For example, 


5 5> 


-%2 


spansion, 


fo 


any 


r 


of his 


typing: 


on tne INLAC or 


screen witn values of X from -5 to +5 (assuming the 


graphics package anu the right IMLAC progr 
graph woulu be drawn if tne user typed: 


<GRAPh <IPARSE <DIFF "XA3">> 


user 


am loaded). 


“a 75 


t r X i 4 ve yf ‘ s 4 
waerc IPARSL 18 THe SsUDDLBLl function that Cony 


m 


The 


A 


RDS 


oy 


Same 
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form. The corresponding function for prefix to infix conversion 
is UNIPARSL, 

The uetails of using the MACSYIA resource snaring facility 
may be gatnered from the annotated script of tne example given in 


Section V of this paper. 


$ 


tne user as much as 
possible. For example, if for some reason the MIT-lathlab 
computer is not available, the MACSYMA service at the HIT-AI 
computer is procured. 

‘It should be mentioned that though the program is fairly 
capable in retrieving results, recognizing error messages, anu 
separating comments, its recognition is not fool-proof. The 
program only makes an educated guess as to where the answer 
it is not as clever as a human user sitting at a console, who can 
filter out such messages as "System going down" and communication 
from anotner user (console-link) if they were to appear in the 
middle of the result. This points to one of the pitfalls of 
using a facility via a program that is hastiasilits designed for use 
by human users. 


The program reliability can be marginally improved by asking 


MACSYMA to print special characters before and after the results 


it senus (but again this is not fool-proof). For example, the 


Block ([ans], 

print (/ Ul; 

ans: uiff (KA2,X) 
print (string —r 


print (7) 
return (ans)); 


will cause MACSYMA to generate the following output: 

( 

å 

(D**) 2% 
From tne above output, tne answer "2*X" can be easily extracted. 

The resource sharing program does however recognize the so~ 

calieu “unintegratable" functions such as EXP (XA2)" = and gives 
the correct error response. Normally, the user is in "TERSZ" 
mode, ana does not see the interaction between HACSY'IA and 
MUDDLE. To see the interaction the user must enter "VERBOSE" 


mode by typing 


to MUDDLE. To return to "TERSE" mode the user types: 


<TERSE>S e 
The user can also, if ne is profficient in use of MACSYMA, 


communicate direc tly Witn MACSYMA at any point by typing: 
<TELCOM 1>$ 

to MUDDLE. The WELCOM feature may be useful if tne user wishes 

to see what is going on, Or wants to examine the MACSYMA 


computations by entering the LISP environment (typìng <Control-G> 


the user first escapes to MUDDLE by typing <Control-L>, and then 
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types 

<AUTO> $ 
to HUDDLE. If the user types VÆRRET l>$" after escaping to 
MUDDLE from “TELCOM" mode, he will be returned in direct 
communication with MACSYMA. If tne user discovers that his 
"MACSYNA" is nopelessly confused or if ne wishes to start a new 
version of HACSYMA, he must type: 

<DIS>$ 
to HUDDLL, which will disconnect him. Typing "LNACSPIA>$" or 
using any of the functions that use MACSYMA will connect him to 
HACSY1A again. 

Currently, HUDDLE recognizes and’ takes action as described 
above whenever differentiate, integrate, expand, simplify, anu 
integratc.simplify (integrate and simplify) functions are 
encountered. But it is quite easy to generate programs for otner 
operations such as Laplace transforms and solving equations. The 
prefix-to-infix conversion and vice-versa works for all 


ar in our short 


matnonatical forms we have encountered so fë 
expe eriment. 

An alternate way to utilize “ACSYMA'sS cuwabl batses would 
have been to use it in the LISP environment by constructing a 
suitable interface between LISP and MUDDLE. Such an approaci 
woulu avoiu the multiple conversions from prefix to infix form 


and vice-versa, but other, perhaps more difficult, conversions 


JOULU Se required. 
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V. EXAMPLE 

The following scenario describes tne use of the resource- 
sharing facility. The facility is accessible in the MUDDLE 
system at MIT-DM”S. Whe interaction between MUDDLE and MACSYMA, 
normally not visible to the user, is also shown here (in VERBOSL 
mode) so that the reader may gain a better understanding of now 
the program operates. It should be noted that the graphs will be 
plotted only if the user has loaded the "graphics package" and is 
on an IMLAC or ARDS console. We would also like to stress that 
this scenario is not intended to demonstrate the full 
capabilities of MACSYIIA, or of HUDDLE, but only to illustrate th 


resource snaring facility. 


SCENARIO FOR USING THE MUDDLI-MACSYIIA FACILITY 
PE tie Ea hie JP, eee 


(In the following scenario, user input is underlined and our 
comments are preceded with a semicolon. ) represents a carriage 
return and $ represents <ESC> or alt-mode. The user is assumed 
to be logged in at MIT-DHMS (Host 70). Note that the input should 
be typed exactly as shown, as ilUDDLE distinguishes between upper 
and lower case cnaracters. Please refer to "THE MUDDLE PRIMER" 
~-11.01) by Greg Pfister for a description of the MUDDLE 


IDLE COWSOLE iS INA) nics Wasi aU L wn dad ($ ie b 1 o 


Neal 
documents 


at Project HAC.) 


[; 


]JHUDDLL y 


Ryan for description of tne 


MUDDLL 42 “YN OPERATION. 
LISTLNING-AU-LEVEL 1 PROCESS 1 
<FLOAD "HUDDLE: MACSY: 1!" >5 
/METHUDGIEN GOUT 

GIN GOUT 

"DONL" 

<DIRPR '<- <* .X <LOG a> 


Bi PATIENT, 


PLEAS: 


AC DY 


HACSY'TA AT MIT-IATHLAD s Comments from the 
<LOG .A> ; The result is a 
<INPLGRATL '<LOG .X>>$ 
SIN FASL DSK ACSI BEING LOADEI 
LOADIUG DONE : Comments from MA 
SCLATC FASL DOS MACSYU ERING LOADED 
LOADING DOGS 
<- ZE Å <LUS ,X>> «NS he answer again 
<SET A <INTLGRATL bie’, VE 16 input is in 
"TOG (KA2Q=X41) /G+AT2 AS ( (2 (3) )/sonrT (3 3)- LOG ( 

i answer now i 


<SET <DIPE 
Wwe mF (3* ((2* (2 EIK 
<SIMPLIFY 
X (AA+) 
<EXPAND_'<A, <+ 


B 


ar 
sA 


<P <+ <t <r <r <A 
<* 80 <A .X 2>>> 


<IMTLGRAT, SERP. 


på 


< 


A 
ds 


<A 


FASL DSK 
LOADING DOG 
TER! 
CAT-I 
LISTA. IING= 
<E RRL >5 


LIST WING 


RISC. FAS] 


VATN Å 
SOR 


RATI 
— rn rag yey 
= LEVEL 


saa 


iz WN CN 


AT-LEVLL 


<DIS>S ; 
; 
r 

"CONNLCTIONS CLOSE 


på 
E 

"YOU wLinu on lols 
EET ' — co 
«DIFF ‘<A .X 3>>$ 


på 
r 


ael) EGS ( 


graphics packagc. 


* 


Få 


Load the program from MUDLu: 


harmless 


YN 
MAY 


TAKE TIME 


Md 
«A 


2=X+1) )=1/(3* 


; We get pack the 
2> 5>> 5 
en 5> <* 10 <A ex d>>> <* 40 <A 
* 30 ,X>> 32> 
X 255>4 
CSY!T BLING LOADLD 
; Program recogniz 
; couldn't integra 
2 PROCESS 1 : 
; To get back to 1 
l PROCESS 1 
We disconnect nere to show the v 
tne program disconnects automati 


D NOW 


comments 


Both 


is MONIT 


Er 


program. 


are available from the Programming Technology Division 


prompt. 


from MUDDLE. 


MUDDLE form. 
CSYMA 
infix form. 


(x4-1)/3" 


(KEY) ” 


original 


SA a> 


> 


der a ow - 
co Laila bo 


Le 
LE» 


erbose 


cally on 


in infix 


moce, 


4 


quitting. 


diretor 


PLEAS. 
MIT 
i 
10. USL 
: LOGIN 
:MACSY: 
THES IS 
SLE UPD 
FIX 226 
LOADING 
(C1) 
MACSYMA 
ST "RIGG 
(D1) 

<* 3 <A 


HAD 
ITS- 


^n 


<INFL 
C2) 

SIN Fas 
LOADING 
SCHATC 

LOADING 
(D2) 

<=- 


ww 
ax 


< 


<TLRSL>S 
ee Å 


LCGORATL 


STRING 
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BE PATILNUT, 


TuLAB PDD-lO STELIT.59 
l1. DDT.516. 

no 

ta 


70GULST ; The program 


iA 


MACSYMA 226 
ATE > MACSY. 1; POR CHANGES 
DSK MACSYM BEING LOADED 


DONZ 


AT HIT- program announces MACSYMA, 


SEE bn)? and sends input in infix form. 
3*XA2 
x 2>> . 7 The output is in MUDDLE prefix 
i VEL X <+ .X 1>>>5$ i 
(INTE MATE ( er (M+1) ) r X) ) ; 
vL DSK MACSY:1 BEING LOADED 
DOi 
FASL DSK MACSYI BLING LOADED 
DONE 
. X-LOG (M+1) 
LOG <+ .X l>>> ; The output again. 


"OR" ? Back in TERSE mode now. 
<FLOAD "NMUDDLH ; To load graphics program 
IMLAC? (ANSWER ¥ ; for graphics on an ILAC, 
"pou" i 
<GRAP ii <SIN X> 2>> X -3 3>$ 

function sin(X)A2 (graph 1 on Figure 1). 
<GRAPH ) 4 

diff of sin(X)A2 (see graph 2, Figure 1). 


«<GRAP 53 


FILL 
[;] 


< 


~N 6 
see grann 3, Paugura LJ å 
from program and MUDDLE. 
; semicolon prompt from MONIT., 


ST here). 
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